Background: This study aims to explore the use of traditional medicines to cope with climate sensitive diseases in areas vulnerable to climate change. We assessed the extent to which traditional or alternative medicines were used for the treatment of the climate sensitive diseases by villagers as part of their health-coping strategies. Methods: The study deployed a mixed-method research design to know the health-coping strategies of the people in a resource-poor setting. A cross sectional study was conducted from September 2010 to March 2011 among 450 households selected randomly in the districts of Rajshahi and Khulna, Bangladesh. The elder males or females of each household were interviewed. For qualitative methods, twelve focus group discussions (six with females and six with males) and fifteen key informant interviews were conducted by the research team, using interview guidelines on the use of traditional medicine.
Background
Due to its geographic location, high population density, large proportion of poor population whose livelihood depends primarily on agriculture Bangladesh has become one of countries in the world to most vulnerable climate change [1] [2] [3] . The situation is going to worsen because climate change is projected to cause more extreme situations in Bangladesh, causing erratic and irregular patterns of droughts, flood and tropical cyclones [3] . All these will directly or indirectly impact negatively on people's lives [4] [5] [6] [7] [8] . While the impact of climate change will effect on everyone's lives in Bangladesh, the severity of the problems and the type of suffering will be unequally shared and distributed [9, 10] . It will affect people differently according to their age, gender, location, occupation and social class [9, 10] . Primarily, it will affect the poor and marginalized members of the society who do not have adequate access to resources. Given high level of poverty of Bangladesh, the problems associated with climate change will be widespread.
One of the core problems in both developed and developing countries is the consistent influence of climate change on the fundamental determinants of health [9] . According to the WHO report on the estimated global burden of diseases, different regions of the developed and developing world will experience different levels of exposure to diseases [11] . World Health Organization has grouped Bangladesh within the South East Asian Region 'D' sub-region, where mortality and disability adjusted to life-year's are the highest in the world. Malaria and dengue diseases are projected to increase by 2.2 percent in Bangladesh due to climate change [12] . So the impending effect of climate change on human health in Bangladesh is expected to be high.
As a developing country, Bangladesh's population is burdened by different types of diseases [13, 14] . Bangladesh is also a disaster prone country. At least 174 natural disasters affected Bangladesh from 1974 to 2003 [15] . Extreme events such as floods, droughts and cyclones directly and indirectly affect the health of people of this country almost every year. For example, the total deaths caused by the flood in 2004 were about 800, and the cyclone of 1991 killed 1,38,000 people [16] . The projected effect of climate change will most likely make the disaster prone country more vulnerable, with high human health causalities.
Considering the socio-economic and demographic conditions of the country, vulnerability to infectious, waterborne, vector-borne and other types of communicable and non-communicable diseases is common [17] . The WHO estimated an increased incidence of malaria (from 1,556 in 1971 to 42,012 in 2004) [18] . Cases of diseases like diarrhea, conjunctivitis and dysentery are also increasing due to the extreme heat and potential variations in summer precipitation [2, 14, 18] . The additional burden of infectious diseases and conditions like mental anxiety, malnutrition, and heat stroke are also affected by climate change. The cumulative effect of all the projected changes in health and health-related factors may affect the human health of the country severely and may create huge burdens on the health system, beyond the capacity of the people and the country's limited resources. Finally, it can severely weaken the ability of people to cope with their health concerns.
Many of the world's developing countries have very weak health care systems. They also have insufficient resources to fulfill the very basic health needs of their people. Bangladesh is among one of these countries. Its total expenditure on health as a percentage of its GDP was 3.2 per cent in 2005 [19] and 3.4 per cent in 2007 [20] . Similarly, "per capita spending on health was Bangladesh Currency Taka (BDT) 391 ($9.2) in 1997, BDT 568 ($10.5) in 2001 and BDT 1,111 ($16.1, US$1 = Bangladesh currency taka (BDT) 74.00 in 2011) in 2007" [20] . In South Asia, Bangladesh had the lowest per capita expenditure on health in 2007-US$ 16.1 [21] . However, in comparison to other south Asian countries, private expenditure on health in Bangladesh is very high (74% in 2007) [20] . The lower level of the expenditure of GDP on health, higher level of out of pocket payments, and projected climate variability induced diseases will make the health system incapable of serving the need of the people at village level. Moreover, due to the high price of medicine, poor access to quality care, and unaffordability of modern medicine, options for coping with health problems for the poor people using modern medicine only are very limited [22] . This reality has encouraged people to seek alternative means (traditional medicine) to cope with their health problems.
The use of traditional medicine exists in every part of the world [23] . Among the user countries "the major areas are Chinese, Indian and European traditions" [24] . Use of traditional medicine made health system "pluralistic" in many countries of the world of the world, where forms of traditional medicines are changing in the diffusion of western medicine [25] . Traditional medicine has been conceptualized and perceived in various terms. World Health Organization has defined traditional medicine as "the sum total of the knowledge, skills, and practices based on the theories, beliefs, and experiences indigenous to different cultures, whether explicable or not, used in the maintenance of health as well as in the prevention, diagnosis, improvement or treatment of physical and mental illness" [23] . The terms "complementary medicine" or "alternative medicine" are used inter-changeably with traditional medicine in some countries. They refer to a broad set of health care practices that are not part of that country's own tradition and have not been "integrated into the dominant health care system" [26, 27] . The National Encyclopedia of Bangladesh has defined traditional medicine using similar characteristics [28] . Bangladesh national health accounts (BNHA) has coded traditional medicine as BP5.5 for unconventional/traditional practitioners and BP5.5.9 for other unconventional providers (except Homeopathic, Ayurvedic and Unani) [20] . Considering the use and importance of traditional medicine, WHO has officially adopted the use of traditional medicine in 1978 [29, 30] . The use of traditional medicine has greater significance in healing sickness and disease for local people because of its long tradition, effective outcome and their long-held belief in its effectiveness.
Research on traditional medicine in Bangladesh has been conducted from different perspectives. In 1994, Blanchet studied the impact of rituals, customs and superstitions on pregnancy and child birth in rural Bangladesh. In her research, she described the influence of Muslim, Hindu, and kobiraji healers' (the profession of an Ayurvedic physician-who recommends treatment based on herbal preparations, diet, yoga, and purification) treatment on the health of the expectant mothers in rural areas [31] . Another study discovered the use of indigenous solutions in modern hospitals in low income countries where people fight over limited resources [32] . A few other researchers have also carried out projects in rural areas to find out the religious, traditional and cultural practices used in healing different diseases [31, [33] [34] [35] [36] . These studies have shown how cultural, religious and customary practices have been used in healing health problems. In Bangladesh, Muslim religious leaders also expressed satisfaction, and a positive attitude towards the use of complementary and alternative medicines (CAM) [37] .
Few studies have been conducted on the magnitude of the use of traditional medicine in rural areas. Little attention has been given to the contribution of traditional medicine on health-coping strategies in rural areas of Bangladesh. Little is known about the use of traditional medicine to cope with diseases sensitive to climate change -that is diseases linked climatic factors in particular temperature, precipitation, or humidity-among people vulnerable to climate change. Exploring this ignored area could help formulate or reform appropriate need-based adaptation measures for the health of the people in Bangladesh. The aim of the study is to describe the extent of the use of traditional medicines to cope with climate sensitive diseases in a resource poor setting. Specifically, 'disease-specific' use of the components of traditional medicines to avert climate sensitive health problems was presented.
Methods
Use of traditional medicines as health coping strategies for the people vulnerable to climate change was studied using a 'mixed methods research design' as described in the literature [38] [39] [40] . Data were collected from two villages during September 2010 to March 2011: One village was located in the Rajshahi district, the northern part of Bangladesh, and the other village was in the Khulna district, located in the southern part or coastal belt [3] . Based on national data, the two study areas were chosen for their similarity in term of socio-demographic, climatic, occupational and livelihood patterns [41, 42] . To comply with the research ethics, oral or written consent was taken from each respondent before interview. The Ethical Commission of Heidelberg University, Germany and the research evaluation committee of the Department of Population Sciences, University of Dhaka, Bangladesh approved the study.
Full details of the research tools that are summarized below were published in Haque et al. 2012 [14] . To ensure the validity and reliability of the instruments, we did a literature review to identify issues related to cultural, socio-economic aspects and use of traditional medicine, then consulted with anthropologists, sociologists and health experts in Bangladesh to select each of the items related to the use of traditional medicines as part of health-coping strategies, and finally were pretested the tools explicitly in the field. The data collection was conducted by the 3 female and 2 male interviewers who were also involved in developing the interview schedule, and such involvement deepened their understanding of the themes, concepts and questions. Considering the social context of the areas studied, the interviewers received necessary training in sociocultural sensitivity, discretion concerning the confidentiality of the data collected, and rapport building with the interviewees as rural people. The researcher monitored the field work full-time to ensure the quality of the data.
More detail about the methods of the research was published in Haque et al. 2012 [14] . For the quantitative part of the study, we prepared individual lists of all the households in the two villages (1500 in Dhuroil village and 750 in Sachibunia village = 2,250 total) where 297 and 153 (total 450) households were interviewed, respectively. Households and number of respondents (male and female) from each village were selected using probability proportionate sampling to maintain proportionality. The male and female ratio of the respondents from each village were determined according to the national sex ratio (49 female per 51 male) [41] . No respondent dropped out the interview once it had started. The eldest male and female members were interviewed for the purpose of exploring in-depth information on the use of traditional medicine for coping with climate sensitive diseases and sickness. We assessed their opinion in a detailed section of the interview which included 76 questions regarding the use of traditional medicine in coping with climate sensitive diseases. The solicited responses were categorical ("Yes," "No," "Don't Know," "Not Applicable"). The Statistical Package for the Social Sciences (SPSS-17.0) was used to analyze the quantitative data.
Qualitative method of the study also included 12 focus group discussions (FGD), six with females and six with males, and 15 key informant interviews (KII). These FGDs and KIIs were conducted by the research team using a guideline on the use of traditional medicine. Interviews were recorded with the permission of the participants and played back to the respondents. FGD and KII included the same issues and items on traditional medicines which were used in the survey. A group of around ten people participated in each FGD. The participants of the FGDs and KIIs were senior community members, non-governmental organization officials, village doctors, local political leaders and teachers with a similar socio-demographic background and representative of the survey participants from the study areas. Transcribed FGDs and KIIs were analyzed and coded into broad themes (opinion regarding traditional medicine use, how they learned the use of TM, effectiveness of the use of TM) related to the use of traditional medicines for averting climate sensitive diseases. The broad themes were constructed in reference to the objectives of the research. The content analysis was performed manually.
Results
In the quantitative study, 53% of the respondents were male and 47% were female. There was no significant difference among the educational backgrounds of the male and female respondents ( Table 1) . A major portion of the respondents (27%) had no formal education and 25 per cent had primary education only. The mean age of the respondents was 39.9 years with a standard deviation of 12.2 years. There was also no significant difference among the age groups of the male and female respondents. A significant difference in the occupations of the respondents was found relating to gender (Table 1) . More information about socio-economic and demographic aspects of the respondents was presented elsewhere [14] .
Villagers in each selected village had access to one union family and health welfare center and one Upazila health complexes. There were also family welfare visitor/ assistant and one satellite clinic. Road communication with these health facilities was good. These were the main public providers of modern medicines for the respondents/villagers. In addition, there were many small drugstores, village doctors and one paramedic in the villages, but there is no private chamber of the MBBS doctor. Table 2 shows the% of positive responses for traditional methods used to treat very common and climate-sensitive diseases. Almost all respondents had used various kinds of traditional medicine in healing different climate sensitive diseases or sicknesses that their family members have had. Seventy six types of traditional medicine were used in healing 11 types of very common and climate-sensitive diseases ( Table 2) .
FGDs and KIIs informed us that there has been a long tradition of the use of traditional medicines for healing different diseases and sickness. However, recently the uses of traditional medicines have increased as compared to five to ten years ago due to increased rates of climate sensitive sickness and diseases. They assumed that climate variability sensitive diseases had increased by 30-40 per cent compared to five to ten years back. They also explained that the use of modern medicine was within the practice of the respondents but the availability and also affordability of modern medicine were limited for the respondents. In contrast, they opined that the use of traditional medicine was within their known knowledge and practices; they could use it as and when needed, and it was effective and less expensive. A KII from Khulna district informed us that there were many people he knew of whom once used modern medicines but now rely on traditional medicine. They pointed out that increased frequency of climate induced diseases and sickness and poor availability, affordability as well as limited access to modern medicine compelled people to use traditional medicines to cope with adverse health situations.
The FGDs and KIIs added that there were no formal or written directories of the traditional medicine available to them. Most of the respondents reported that they had learned about the use of traditional medicines via oral tradition and their application by their family members and elders. But there was no written record of the items used in traditional medicines for specific diseases/ sicknesses. And there was no provision for any formal training of the family members for the preparation of the traditional medicine for specific diseases or sickness. A FGD participant added, "We get benefits from the use of traditional medicine and we use it. But still there are no researches or scientific findings on the effectiveness of the use of the items of traditional medicines". They did not get any prescription or suggestion from hospital or doctors about the use of traditional medicines. Responding users also did not consult with doctors about the use of traditional medicine even though they used it. Respondents were also used traditional medicine for both communicable and non-communicable diseases. They used traditional medicines at the beginning stages of sickness and simultaneously during the use of modern medicine. They also employed traditional medicines if they could not afford modern medicine, or if modern medicine was ineffective in healing diseases or sickness. The major types of diseases for which traditional medicines were used include: diarrhea/cholera, dysentery, asthma, jaundice, dengue, malaria, skin diseases, general cold/coughing/fever, typhoid, headaches, and prickles (heat rash) ( Table 2 ). Eighteen traditional items were used to heal waterborne diseases such as dysentery; and 15 traditional medicines items were used for healing jaundice, general cold/coughing/fever. Irrespective of education, occupation, income and gender, all of the respondents used traditional medicine.
Respondents reported that diseases and sickness had increased due to changes in heat, cold and precipitation in the areas [14] . Coping with the increased frequencies of diseases was a major challenge for the respondents. A women FGD participant from Rajshahi district mentioned that she had experienced some sickness, which she associated with the changes in climate variability and her inability to cope with it. She said that "disease, disease and diseases; all over the year [sic] at least one member of our family is sick due to climate variability. Treatment is not available at union clinics. So we try to manage diseases and sickness with our own experiences and knowledge [traditional medicines]". A female KII member from Khulna district queried that "there is no treatment and medicines (modern) at clinics at our community hospital [sic] . So what can we do with these increased frequencies of sickness of the family members?"
Discussion
All the respondents were from agrarian based rural settings and had little formal education. However, they have a clear perception about the effect of climate change and variability on their health [14] . The majority of diseases/ illness that have been reported to have increased because of changes in heat, cold and rainfall are diarrhea, dysentery, asthma, jaundice, dengue, malaria, fever, the common cold, headaches, stomachaches, psychological disorders, burning sensations, conjunctivitis, high blood pressure, sun-burns, skin-blisters, typhoid, pox, rheumatism and general bodily aching, pneumonia, measles, heatstroke, and malnutrition related disease [14] . In coping with this increased number of climate sensitive diseases/sickness, the respondents have reported that they rely on a variety of traditional and modern medicines [43] . Respondents reported that they had used traditional medicines to heal themselves and their family members. More than 76 types of traditional medicines were used for healing 11 of the most frequently suffered climate sensitive diseases. This indicates that respondents are actively coping with the adverse health situation with the means they have [44] . Similar use was observed in Western Nigeria where thirty one plants are commonly used by the traditional healers [45] . Respondent reported that traditional medicines were available, easily manageable, effective and affordable as found in Chinese and Taiwanese society [46, 47] . Additionally, they have a cultural knowledge of how they should function. They use traditional medicines at the onset of the diseases/sickness. They use traditional medicines regardless of concomitant modern medicine use and and if the modern medicines appear ineffective. This implies that there is a consistent tendency towards using traditional medicines among the respondents and that they trust their effectiveness. While the importance of traditional medicine has been studied in the US [48] [49] [50] [51] , New Zealand [52] , India [53] [54] [55] and many other countries [56, 57] there has been little attention paid by the researchers to the role of traditional medicines in Bangladesh. Findings also showed that there is no integration between the doctors and patient regarding the traditional medicines. This study offers the first such type of research conducted in Bangladesh where the extent of the use of traditional medicines have been studied as an essential strategy for coping with the increase of climate sensitive diseases and sickness of the communities vulnerable to climate change. The study also examines the use of various items of traditional medicines in treating a single disease among people of the study areas. The findings of the study offer information on how extensively community people have used traditional medicine as a strategy for coping with diseases. This study findings may be important in "stimulating the generation, translation, and dissemination of valuable knowledge", as well as for promoting effective and efficient policy options for a country with limited resources [58, 59] . The findings of the study will provide policymakers, donor agencies, non-government/ international organizations and others with information necessary for formulating appropriate policy to cultivate the use of traditional medicine effectively for people vulnerable to climatic events in a resource-poor setting. The study findings provide end-line information to policymakers, which can be used to modify and improve Bangladesh's health system, so that it aligns with the needs of the populations vulnerable to climate-change related health problems.
The use of indigenous knowledge and coping strategies is considered very important in formulating adaptation and mitigation strategies. United Nations Framework for Convention of Climate Change (UNFCCC) has developed a database to accumulate local coping strategies from different parts of the world. The database catalogues different hazards, impacts and local strategies by region [60] . However, there is no evidence collected or case studies of local coping strategies concerning health hazards. This study, therefore, may also be used to enrich the database of UNFCCC, providing local health coping information centered around using traditional medicine in a climatevulnerable and resource-poor setting. The extensive use of traditional medicines for coping with sickness/diseases indicates that people are aware of adverse health problems and want to adapt to them using available, affordable and easily accessible indigenous solutions based on resources and knowledge they have [32, 61] . The national health policy of Bangladesh has not taken the use of traditional medicines into consideration [62] . Health system policymakers and reform experts need to put effort into introduce accessible and affordable health systems for resource-poor settings by formally integrating the use of the traditional medicines [63] . This paper may provide policymakers with information and data on the rationale of integrating traditional medicines into a modern health care system of Bangladesh and countries with similar practices of using traditional medicine [29, 64] . Such findings at the community level can also provide information to help prepare the National Adaptation Plan of Action's (NAPA) priority list for addressing climate variability induced human health problems [65] . Banglapedia noted that an estimated 70 to 75 per cent people of the country use traditional medicine for their health care [28] . This research has found that 100 per cent of the village respondents have used and continue to use traditional medicine at any stages of their health coping strategies. Many countries have already developed standard national classifications and terminologies for the use of traditional medicine [23, 63] , but Bangladesh has yet to develop a standard classification and repertoire of the terminologies of traditional medicines in Bangladesh. Also there are no directories indicating how many types of traditional means and items are used for treating any specific diseases or sickness in rural areas of Bangladesh.
The study was based on the collection of extensive qualitative and quantitative data but only from two villages, so the findings may be more applicable to an in-depth understanding of the use of the traditional medicine to cope with climate induced diseases. The generalization of these uses of traditional medicines to other areas of Bangladesh may require additional investigation. Additionally, there might be recall bias, as we also had to depend on the subjective judgments of the respondents' experiences on the use of traditional medicine.
Conclusion
The respondents of this study used traditional medicine irrespective of socio-economic or educational level. A systematic collection of such knowledge on the use of traditional medicines can help a climate vulnerable country initiate a directory of the components of traditional medicine used at community level for specific diseases and sicknesses. Such research findings may be useful for policymakers, researchers and development workers/partners in researching the effectiveness and importance of the use of traditional medicines as part of the health coping strategies of climate vulnerable people. It may also propel the policy makers to reformulate the existing health system policy of countries where people are struggling with limited resources. The findings of the study may urge WHO and national and international pharmaceutical companies to carry out research investigating the effectiveness of traditional medicines. Findings can provide information for public health researchers and policymakers to think about the possibilities of the integration of the traditional medicines with modern medicine. Empirically sound research into the components of traditional medicine which could be beneficially integrated with modern medicine to increase the ability of vulnerable, low-resource populations to cope with their climate-induced health risks would be advantageous at the community, national and international level.
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